64                    VII. UNAVAILABLE ENERGY AND ENTROPY.
diagram and the consequent difficulty of dividing the cycle into a network of Carnot's cycles. The following proof is convenient, and bears a considerable analogy to the more general proof of § 72.
Let the system M describe any reversible cycle K and let dQ be the heat received by M at • any stage of the process when T is its temperature. Then without loss of generality we may suppose the quantity dQ taken from an auxiliary body, such as a mass of gas, performing a Carnot's cycle between the system M. at temperature T and a large reservoir of heat M0 at temperature TO- In this case the auxiliary body will receive from the reservoir a quantity of heat dQo determined by
T
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or
If, now, we assume that every transformation of the system under consideration is connected with an auxiliary Carnot's cycle working in combination with the same reservoir MO, the total amount of heat taken from the reservoir in the cycle will be
If this quantity Q0 were positive, a quantity of work Q0 would have to be done somewhere or other, since all the bodies have returned to their initial state. We should thus have the conversion of Qo units of heat into work with no compensating transformation, and in this way all the energy taken from MO in the form of heat would be capable of being rendered available, even if MO were the coldest body of the system. It follows that Q0 cannot be negative, and moreover if Q0 is positive the series of processes is irreversible. Hence for a reversible series of processes we must have Q0 = 0 and
therefore
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76. Entropy. — (Definition I.)    The property that for a given thermically homogeneous  system,  simple or compound, the integral
dQ
T
vanishes  round a reversible   closed   cycle  leads   immediately  to  the result that the integralperature being any function of the time. Let the indicator diagram of the cycle be the curve APBQ. Divide this curve into narrow strips by adiabatic lines crossing it and join the ends of these adiabatics by isothermals. The diagram is thus divided into a series of Carnot's cycles such as PM'QN, and from what we have first shown the values of -^ contributed by thee system relative to an xiliary medium of unit temperature.(See Chapter X.)
